Saccadic scanning was examined for typically developing (TD) adults and those with autistic spectrum disorder (ASD) during inspection of the 'Repin' picture (Yarbus, A. (1967). Eye movements and vision. New York: Plenum) under two different viewing instructions: (A) material instructions ('Estimate the material circumstances of the family'); and (B) social instructions ('Estimate how long the unexpected visitor has been away'). Proportions of fixations and viewing time on the people and the objects in the scene differed between the two task instructions for TD, but not ASD participants showing that people with ASD did not differentially sample the scene according to top down instruction. One tentative explanation for these findings is that dysfunctional or underdeveloped fronto-parietal feedback systems in ASD, could result in defective saccadic sampling strategies, leading to impairments with cognitive processing in ASD.
Introduction
In this paper we report an experiment that examined patterns of eye movements for inspection of the same scene, under two viewing instructions, for two participant groups. It is well established that different types of task systematically influence eye movement metrics (Liversedge & Findlay, 2000; Rayner, 1998) . Patterns of saccades and fixations can reflect not only which features of a display drive the eye movements for a given task (Rayner, in press) but also how task instruction can modulate saccadic scanning for the same stimulus. For example, when presented with the picture in Fig. 1a , a specific instruction given prior to each viewing results in discrete patterns of saccades and fixations (Yarbus, 1967) . This classic work demonstrated how eye movements can reflect the on-line cognitive processing required for a given task in typically developing (TD) individuals. The analysis of eye movements therefore allows us to learn about the influence of different types of visual stimuli, and specific task instructions, on visual and cognitive processing in normal and special populations.
In this paper we examined on-line cognitive processing in participants with autistic spectrum disorder (ASD), by measuring eye movements and manipulating task instruction prior to scene inspection. ASD is characterised by impairments in processing in many domains including social communication (Brenner, Turner, & Muller, 2006) and cognitive function (Russell, 1998) . Given the tight relationship between on-line cognitive processing and sac- * Corresponding author.
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cadic scanning, then one might expect that problems in cognitive processing in ASD would be reflected in eye movement patterns for tasks measuring cognitive processing. However, oculomotor control in ASD is still poorly understood (Brenner et al., 2006) and very few studies to date have investigated volitional control of eye-movements when viewing realistic scenes (but see FletcherWatson, Leekam, Benson, Frank & Findlay, in press). Our interest was to investigate whether individuals with ASD selectively sampled a realistic, complex environment in accordance with top down instructions. The main aim was to see if the two participant groups looked at objects and people in the scene differently (more or less frequently and for longer or shorter durations of time) under the two different task instructions, indicating an influence of higher level cognitive processing related to the specific task demands.
Method

Participants
ASD participants (n = 7, mean age 19 years), with a formal diagnosis (DSM IV, 1994) were recruited from the European Society for People with Autism (www.espa.org.uk). TD participants (n = 9, mean age 18 years) were volunteers from a local sixth form college. All participants were paid and all had normal or corrected to normal vision. Standardised IQ tests (WASI, 1999) were completed on a one-toone basis prior to eye movement recording. Although the ASD group scored lower on all IQ measures compared to the TD group, they were within the normal range: Full scale IQ (TD 103, ASD 88); Verbal IQ (TD 103, ASD 84) and Performance IQ (TD 102, ASD 95). Ethical approval was obtained from the relevant Psychology Ethics Committee, and all volunteers consented in writing.
Eye movement recording
Eye position was sampled every 5 ms using a Fourward-Technologies Dual Purkinjie tracking system with spatial resolution of 10 min arc. A chin rest and forehead 0028-3932/$ -see front matter © 2008 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2008.11.019
